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a  b  s  t  r  a  c  t
Background:  Petersen’s  space  hernia  is caused  by the  herniation  of  intestinal  loops  through  the defect
between  the  small  bowel  limbs,  the  transverse  mesocolon  and  the  retroperitoneum,  after  any  type  of
gastrojejunostomy.  The  laparoscopic  approach  facilitates  the  occurrence  of  this type  of hernia,  due  to  the
lack  of  post-operative  adhesions  which  prevent  bowel  motility  and  hence,  herniation.
Case report:  We  report  the  case  of  a  46 year-old  male  submitted  to  an  open  antrectomy  and  vagotomy  with
a  Roux-en-Y  reconstruction  six-years  before,  for the  treatment  of  bleeding  gastric  ulcer.He  presented  with
epigastric  abdominal  pain  radiating  to  the  back  and alimentary  vomiting  with  a 3 days  evolution,  with
an  episode  of hematemesis  2  h  before  admission.  His  abdomen  was  bloated  and  tender  at  the  epigastric
region.  The  laboratory  exams  revealed  mild  leucocytosis  and  CRP  elevation  with  normal  pancreatic  tests.ntestinal obstruction The  abdominal  CT  scan  revealed  an  intestinal  occlusion.  An  exploratory  laparotomy  was  performed,
disclosing  an  incarcerated  Petersen  space  hernia  of the  common  limb,  with  obstruction  and  dilatation  of
the  biliary  limb.
Conclusion: The  knowledge  of  this  anatomic  post-operative  defect  and  a low  threshold  for  diagnosis
are  crucial  to  its management,  since  its  nonspeciﬁc  clinical  and  laboratory  ﬁndings.  Early  operative
intervention  is  warranted  in  order  to avoid  the  severe  complications  of  bowel  necrosis.
© 2011 Surgical Associates Ltd. Elsevier Ltd. Open access under CC BY-NC-ND license.. Background
Petersen’s space Hernia was ﬁrst described in 1900 by German
urgeon, Dr. Walther Petersen.1 It is an internal hernia, arising
fter any type of gastrojejunostomy (most frequently after Roux-
n-Y anastomosis) and it’s boundaries are nowadays described as
he transverse mesocolon, the retroperitoneum and the Roux limb
esentery2 (Fig. 1).
This  type of internal hernia was once very rare and up to 1974,
nly 178 cases were reported,3 although it’s true incidence might be
nderestimated. It became more frequent in the 1960s and 1970s
ith the increasing number of antrectomies for peptic ulcer dis-
ase. It became again a rare diagnosis with the decline in surgical
reatment of peptic ulcer.4 However, in the last few years, it is
ecoming increasingly frequent with the exponential growth in
aparoscopic Gastric Bypass for the treatment of obesity.5–12 It is
ven supported by several authors that the use of a laparoscopic
pproach is a risk factor for this disease, as it prevents the occur-
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Open access under CC BY-NC-ND licerence of post-operative adhesions, which could limit the mobility
of the intestinal loops.12
We  report a case of Petersen space hernia and perform a brief
review of the available literature, underlining its “risk factors”, pre-
vention and treatment.
2.  Case report
We  present a case of a 46 year-old male, submitted to an
open antrectomy and vagotomy with Roux-en-Y reconstruction
six-years before, for the treatment of a bleeding gastric ulcer.
He  was observed in our emergency department, complaining
of epigastric abdominal pain radiating to the back and alimentary
vomiting with a 3-day evolution. Approximately 2 h before he had
had an episode of hematemesis. The patient was  diaphoretic but
with normal vital signs. His abdomen was bloated and tender at the
epigastric region and no other abnormalities were found. The lab-
oratory exams revealed mild leucocytosis and CRP elevation with
normal pancreatic enzymes.
He  was  submitted to an upper digestive endoscopy, which
revealed a normal Roux-en-Y gastrojejunal anastomosis in an
empty stomach. Progressing through the Roux limb, 30 cm distal
to the anastomosis, there was  the jejuno-jejunal anastomosis with
ischemic and haemorragic mucosa (Fig. 2).
The abdominal CT scan revealed a massive distention of the
duodenum and an intestinal occlusion occurring over a probable
post-operative adhesion (Fig. 3).
nse.
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Fig. 1. Representation of Petersen space, between the Roux Limb, the Transverse






FFig. 2. Endoscopic view of ischemic mucosa.
An exploratory laparotomy was performed, disclosing an
ncarcerated Petersen space hernia of the common limb, with
bstruction and dilatation of the biliary limb (Fig. 4).The  incarcerated bowel was repositioned and there was no irre-
ersible ischemia, no resection being required. The Petersen space
as closed with a running suture of Vicryl® 3/0. The post-operative
eriod was unremarkable and the patient was discharged at the
ig. 3. CT scan coronal slice, showing jejunal occlusion and duodenal distention.Fig. 4. Petersen space hernia. Note the jejunal limb crossing the Petersen space.
fourth post-op day, remaining asymptomatic at 12 months follow-
up visit.
3.  Discussion
The transverse colon and mesocolon act as a natural partition
between the stomach and the small intestine. Once any type of gas-
trojejunal anastomosis is constructed, a potential space for internal
herniation is created, posterior to the limbs of the small intestine.
The  modern descriptions of Petersen’s hernia are different2,13,14
from the original one, of two consecutive cases of internal hernia
after loop gastrojejunostomy with a clockwise rotation and herni-
ation of the efferent limb behind the anastomosis.
Modern references in the literature most commonly deﬁne
the boundaries of the hernia defect to be the transverse meso-
colon inferior edge, the mesentery of the alimentary limb and the
retroperitoneum (Fig. 1). They are generally used to describe a her-
niation of small bowel into the space created between the cut edge
of the Roux limb mesentery and the transverse mesocolon, being it
secondary to a clockwise or an anti-clockwise rotation.2,5–9,14–16
Despite the clear advantages offered by laparoscopic surgery,12
the increasing rate of laparoscopic Roux-en-Y gastric bypass for
the treatment of morbid obesity5 has led to an increasing report of
small bowel obstruction secondary to internal hernias.17 The small
bowel obstruction after open gastric surgery is more commonly due
to adhesions,5 and not internal hernias as in this reported case.
The  relative lack of adhesions after laparoscopic gastric surgery
contributes to the mobility of the small bowel and to the occurrence
of internal hernias12,16 but at the same carries the advantage of
allowing its laparoscopic management.12
The occurrence of internal herniation after laparoscopic gastric
bypass is reported to be 1–4%6,16 and after open gastric surgery
is thought to be rare12 (less than 1% of cases). However, its real
incidence is difﬁcult to determine due to the unspeciﬁc diagnosis
and occurrence at anytime (from a few days to several years) after
surgery12; thus requiring a low threshold for early diagnosis, crucial
to a correct management.9
Several studies have reported that the antecolic placement of
the Roux-limb is associated with a lower incidence of internal
hernias,10,11,16 although the inverse has also been reported.9 Of
all the internal hernias occurring after an antecolic Roux-en-Y, the
Petersen space hernia seems to be the most frequent.8,9Several authors have suggested the necessity to close all the
mesenteric defects with permanent running sutures, in order to
diminish the incidence of this complication,9,12,17 although it seems
not to eliminate this risk. After Laparoscopic Roux-en-Y gastric
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ypass for morbid obesity it is thought that the massive loss of
eight and abdominal fat, might widen some small mesenteric
efects even after adequate closure at the time of surgery.6,8
One major challenge with these patients is that the presenting
igns, symptoms and radiological examinations may  be nonspeciﬁc
r nondiagnostic.5,11 The most commonly reported clinical symp-
oms are abdominal pain (sometimes intermittent due to recurrent
erniation) and nausea/vomiting.16 Abdominal pain is present in
lmost all patients, often in the epigastric region and with dorsal
rradiation.8 Nausea or vomiting is present, also in a majority of
atients and many have few clinical signs, even in the presence
f incarcerated bowel.8 However, symptoms might be so sporadic
nd self-resolving that patients do not complain to their attending
urgeon as they think it is “normal” after surgery or results from
limentary excesses.12
Abdominal CT scan should be obtained in all patients with a
astro-jejunal anastomosis (especially if after laparoscopic surgery)
omplaining of vague abdominal pain/discomfort not otherwise
xplained, especially in the presence of unremarkable clinical and
aboratory ﬁndings.18 Abdominal multi-slice CT scan is the most
ccurate diagnostic procedure16,19 and the most frequent ﬁnd-
ngs are abdominal distention in the upper abdomen, herniation
f the intestinal loop segment above the gastric level, rotation of
he mesenteric vessels, mesenteric fat haziness, anterior and right
isplacement of the ligament of Treitz and distal ileum coursing
ownwards in the left hypochondrium.19
However, the study of these patients might not be complete
ithout an exploratory laparoscopy, since up to 20–30% of these
atients will have “normal laboratory and radiological work-up”,
n the presence of an internal hernia.12,16
The risk of necrosis of long segments of small bowel under-
ines the absolute need for an early diagnosis and intervention, due
o the associated increase in morbidity and mortality.6,16 When
owel obstruction and severe pain are present, emergent surgi-
al exploration is mandatory.12 Most patients might be treated
aparoscopically12 and the treatment should be directed to the
nderlying disease, with reduction of the hernia and closure of
ll the mesenteric defects.6 Intestinal resection might be needed
f necrosis is seen on surgical exploration.6
. Conclusion
Petersen’s space hernia is a forgotten diagnosis for most of sur-
eons in the last 30 years, due to the diminished frequency of
astrojejunostomies. However, the exponential growth of laparo-
copic gastric bypass for the treatment of morbid obesity will
ncreasingly bring to us this kind of complication. The closure of
ll mesenteric defects might lower its incidence.
The knowledge of this anatomic post-operative defect and a low
hreshold for diagnosis are crucial to its management, given its
onspeciﬁc clinical and laboratory ﬁndings. Early operative inter-
ention is warranted in order to avoid the severe complications of
owel necrosis.onﬂicts of interest
The  authors report that there are no conﬂicts of interest.PEN  ACCESS




Written  informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.
References
1. Petersen W.  Ueber darmveschlingung nach der gastro-enterostomie. Arch Klin
Chir 1900;62:94–114.
2.  Rogers AM, Ionescu AM,  Pauli EM, Meier AH, Shope TR, Haluck RS. When is
a Petersen’s hernia not a Petersen’s hernia. Journal of the American College of
Surgeons 2008;207(July (1)):121–4.
3. Johnson JM,  Wood M,  Lawson J, Hale Jr HW.  Retroanastomotic hernia. Archives
of Surgery 1974;108(March (3)):363–5.
4. Fineberg HV, Pearlman LA. Surgical treatment of peptic ulcer in the United
States. Trends before and after the introduction of cimetidine. Lancet
1981;1(June (8233)):1305–7.
5. Morgan H, Chastanet R, Lucha PA. Internal hernia after laparoscopic gastric
bypass surgery: a case report and literature review. Postgraduate Medicine
2008;120(July (2)):E01–5.
6. Paroz A, Calmes JM,  Giusti V, Suter M.  Internal hernia after laparoscopic Roux-
en-Y gastric bypass for morbid obesity: a continuous challenge in bariatric
surgery. Obesity Surgery 2006;16(November (11)):1482–7.
7. Cho M, Pinto D, Carrodeguas L, Lascano C, Soto F, Whipple O, et al. Frequency
and management of internal hernias after laparoscopic antecolic antegastric
Roux-en-Y gastric bypass without division of the small bowel mesentery or
closure of mesenteric defects: review of 1400 consecutive cases. Surgery for
Obesity and Related Diseases: Ofﬁcial Journal of the American Society for Bariatric
Surgery 2006;2(January (2)):87–91.
8. Comeau E, Gagner M,  Inabnet WB,  Herron DM,  Quinn TM, Pomp A. Symp-
tomatic internal hernias after laparoscopic bariatric surgery. Surgical Endoscopy
2005;19(January (1)):34–9.
9. Carmody B, DeMaria EJ, Jamal M,  Johnson J, Carbonell A, Kellum J, et al. Inter-
nal hernia after laparoscopic Roux-en-Y gastric bypass. Surgery for Obesity and
Related Diseases: Ofﬁcial Journal of the American Society for Bariatric Surgery
2005;1(January (6)):543–8.
10. Champion JK, Williams M. Small bowel obstruction and internal hernias
after laparoscopic Roux-en-Y gastric bypass. Obesity Surgery 2003;13(August
(4)):596–600.
11. Garza E, Kuhn J, Arnold D, Nicholson W,  Reddy S, McCarty T. Internal her-
nias after laparoscopic Roux-en-Y gastric bypass. American Journal of Surgery
2004;188(December (6)):796–800.
12. Higa KD, Ho T, Boone KB. Internal hernias after laparoscopic Roux-en-Y gas-
tric bypass: incidence, treatment and prevention. Obesity Surgery 2003;13(June
(3)):350–4.
13.  Sebesta DG, Robson MC.  Petersen’s retroanastomotic hernia. American Journal
of Surgery 1968;116(September (3)):450–3.
14.  Rutledge RH. Retroanastomotic hernias after gastrojejunal anastomoses. Annals
of Surgery 1973;177(May (5)):547–53.
15. Franke M,  Tennstedt A. So-called Petersen’s hernia following gastroenteros-
tomies. Zentralblatt für allgemeine Pathologie und pathologische Anatomie
1972;115(January (3)):335–40.
16. Parakh S, Soto E, Merola S. Diagnosis and management of internal her-
nias after laparoscopic gastric bypass. Obesity Surgery 2007;17(November
(11)):1498–502.
17.  Higa K, Boone K, Arteaga González I, López-Tomassetti Fernández E. Mesenteric
closure in laparoscopic gastric bypass: surgical technique and literature review.
Cirugía Espan˜ola 2007;82(August (2)):77–88.
18.  Srikanth MS,  Keskey T, Fox SR, Oh KH, Fox ER, Fox KM.  Computed tomography
patterns in small bowel obstruction after open distal gastric bypass. Obesity
Surgery 2004;14(January (6)):811–22.
19. Ximenes MAS, Baroni RH, Trindade RMC, Racy MCJ, Tachibana A, Moron RA,
et al. Petersen’s hernia as a complication of bariatric surgery: CT ﬁndings.
Abdominal Imaging 2010;(May).
